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Standard Test Method for the Evaluation of Laundry Sanitizers

SPONSOR: KiK Custorn Products
909 Magnclia Avenue
Auburndale, FL 33823

TEST FACILITY: ATS Labs
T 1285 Corporate Center Drive, Suite 110
Eagan, MN 55121

PURPOSE
The purpose of this study is lo evaluate the effectiveness of ithe Sponsor's test substance o reducing the
microorganism population on fabric in a simulated laundry opération:

_TEST SUBSTAN 6CHARAC- RIZATIO
T ( ’ ofitent, ‘stability, etc., (40 CFR, Part.160, Subpart F(160.105)) is the
responsibility of the Sponsor The test substance shall be characterized by the Sponsor prior to the exparimantal
start date of this study. Pertinent Information, which may affect the outcome of this study, shall be communicated
in writing to the Study Directar upon sample submission to ATS Labs.

SCHEDULING AND DISCLAIMER OF WARRANTY

Experimental start dates are generally scheduled on a first-comeffirst-serve basis once ATS Labs recelves the
Sponsor approved/completed protocol, signed fee schedule and corresponding test substance{s). ;Based on all
required materials being received at this time, the proposed experimental start date is.January.28,.2013. Verbal
results may be given upon completion of the study with a written report to follow on the proposed completion-date of
February 25, 2013. To expedite scheduling, please be sure alj required paperwork and test substance docUmentation
is complete/accurate upon armival at ATS Labs.

If a test musl be repeated, or a portion of it, due to failure by ATS Labs to adhere to specified procedurss, it will
be repeated free of charge. If a test must be repeated, or a portion of it, due to failure of internal controls, it wilf
be repeated free of charge. "Methods Development” fees shall be assessed, however, if the test substance
and/or test system require modifications due to complexity and difficulty of testing.

If the Sponsor requests a repeat test, they will be charged for an additional test.

Neither the name of ATS Labs nor any of its employees are to be used in advertising or other promotion without
written consent from ATS Labs,

The Sponsor is responsible for any rejection of the final report by the.regulatory agencies concerning report
format, pagination, etc. To prevent rejection, Sponsor should carefully review the ATS Labs final report and notify
ATS Labs of any perceived deficiencies in these areas before submission of the report to the regulatory agency.
ATS Labs will make reasonable changes deemed necessary by the Sponsor, without altering the technical data.

JUSTIFICATION FOR SELECTION OF THE TEST SYSTEM.

Regulatory agencies require that antimicroblal products which claim to provide sanitizing activity for fabrics and/or
laundry water support this claim by providing appropriate scientific data demonstrating the efficacy. of the test
substance against the claimed organism. This Is accomplished in the laboratory by ireating the target organism
with the test substance under conditions which simulateas closely as possible the actual conditions under which
the test substance is designed to be used. For sanitization products intended for high efficiency, commercial or
household use on fabrics andfor laundry water, a fabric carrier method is used in the generation of ths supporting
data. The test method to be used in this study will follow the simulated-use procedure employed by Petrocci and
Clarke for the evaluation of antimicrobial laundry additives. )
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which shall be used in this study.
‘TEST METHOD

" lncubation
_Parameters _
'35-37°C, aerobic

Test Orgamsm

) Pseudornonas aerugmosa 3

The test organism to be used in this study was obtamed from the American Type Culture Collection (ATCC)
Manassas, VA.

for 24 + 2 hours at 35-37°C. On the day prior
f’Phosphate Buffer Dilution Water (PBDW).

‘ : ¥ g4 e

the Nutrlent Agar B bottles lncubate the bottles for 18-24 hours at 35-37°C wuh the agar side down. On the day
of test, harvest the test organism from the Nutrient Agar B bottles by adding a
2 mL aliquot of PBDW and approximately 15-20 sterile glass beads rocking the bottles back and forth. A spec
value of approximately 1.7 at 620 nm should be targeted. Cultures may be further adjusted (concentrated or
diluted), as needed, to ensure an appropriate carrier load.

An organic soil load may be added to the test culture per Sponsor's request.

minirum-of five: minules:
wetting agent.” Aliow the fabric 10 air dry.

Carrier and Spindle Preparation
Cut the scoured and dried fabric mto'épg':r
strip of fabric around a stainfess steel §p
secure the fabﬁc A pocket may be st

temperature.

Cut fabric swatch carriers of approximately 1 inch x 1.5 inch from scoured fabric. Place fabric carriers in a stetile
vessel, autoclave sterilize, and allow to cool. Hold at room temperature until used in the test. Prior to sterilization,
2 plastic tag may be secured to each carrier to aid in removal from the spindle.

NOTE: Alternatively, Sponsor-prepared spindles and fabric carriers may be ulifized.

Preparation of Test Substance

The test substance is prepared according to the directions for intended use of the test substance. The test
substance shall be used within three hours of preparation if additional preparation is required by ATS Labs. Fill
the Nalgene or Mason jars with the prepared test substance according to the Sponsor specified test substance to
fabric ratio {(wiw) indicated on the Study information Page. The test substance may be equilibrated to the
exposure lemperature prior to testing.
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ub “ance se Pattern |

Ht&usehald'f\pp!ica{i v
CTCommercial Application
High Efficiency Application......... .| 3

Contamination of Carrlers

inoculate triplicate fabric swatch carriers, per test condition, with 30 pL aliquot of prepared test arganism. Dry the

carriers in a 35-37°C incubator for 10-15 minutes. Remove the fabric carriers from the incubator and place up to .
three carriers {per spindle) indlvidually into the spindle pockets between the sixth and seventh folds of the

spindles.

Exposure Conditions
For Household or Commercial A"pl

tumble-wash at 45-60 RPM for the des_ _e"d eXposUre. ﬁme and kemperature.

For High Efficlency Applications: Prior to exposure, aseptically remave the spindle
Place the fabric spindle containing-the carriers into the jars containing the Sponscr spectfic
substance. Place the jars into a device lo simulate a tumble-wash at 45-60 RPM for the st
and temperature.

Test System Recovery
Followlng compleﬁc;n ¢f the. smulated wash, prior to the end of the exposurs time, remove the spmdle from the
jar. Fullysaring:
the fabric carriers and:p
time. Transfer 1.0 mi of the "wash" water to a. ve$
subcultures for a minimum of 10 seconds. Prepare. ten-fold
10" ditutions-in duphcale 1F swarming is a concern, sprezd:gl
10° through 10° dilutions in duplicate.

laceindividually into Jars contalriing: K i er.8 siend of the exposure
ntaining f Vortex mixed the

Incubation and Observation

Incubate all plates at 35-37°C for 48 + 4 hours prior to reading. Following incubation, the subcultures may be
stored at 2-8°C for up to three days prior to reading. Use standard plate count procedures to determine the
average colony forming units per carrier, and per milliliter of wash water.

Representative test plates showing growth may be subcultured, stained and/or biochemically assayed to confirm
or rule oul the presence of the test organism. If possible, subcultures containing 30-300 colonies will be used for
calculations.

STUDY CONTROLS

Purity Control

A “streak plate for isolation” will be performed on the organism culture and following incubation examined in order
to confirm the presence of a pure culture. The acceptance criterion for this study control is a pure culture
demonstrating colony morpholagy typicat of the test organism,

Organic Soil Load Sterility Control

If applicable, the serum used for soil load will be cultured, incubated, and visually examined for lack of growth. The
acceptance criterion for this study control is lack of growth.
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Carrier Sterility Control )
A representative uninoculated carrier will be added to the neutralizer. The neutralizer containing the carrier will be
mixed and 1.0 mL will be spread plated. The plate will be incubated as in the test and examined for growth. The

acceptance criterion for this study control is fack of growth.

Neutralizer Sterility Control
A 1.0 mbL sample of uninoculated neutralizer will be plated, incubated as In the test and visually examined. The

acceptance criterion for this study control is lack of growth.

Carrier Population Contrpl

Three contaminated carriers will be treated using lest substance diluent In place of the {est substance.
(Butterfield's buffer or PBDW may be used if the test substance ls ready to use ) Expose the carriers for the
highest exposure tlme and/or temperature, as in the tes‘t.‘ li und frorr_l the

lhrough 10 dlluuons in duphcate “Tha.acceptal

value of 1 x 10* CFU/Carrier and a mI mium:value

Initlal Suspenslon Cantrol

Dilute the prepared inoculum serially In ten-fold increments and plate aliquots from selected dilutions on agar
plates in duplicate. Incubate plated samples as in the test before reading. Use standard plate counting
procedures. There is no acceptance criterion for this control.

Neutralization Confirmation Control

Sterile test carrlers will be exposed to the test substance as in the test procedure. More than three sterila carriers
may be exposed per spindle. Only the most concentrated test substance and/or shortest exposure time needs to
be ulilized in this control. The carriers will be neutralized as in the test procedurs. A 1,0 mL aliquot of test
organism will be added 1o the vessel to yield approximately 100 CFU per mL of neutralized material. Mulliple
dilutions of the test organism may be utilized. The vessels will be mixed and 1.0 mL aliquots will be plated in
duplicate onto an appropriate agar and the plates will be incubated. Perform a numbers controf using untreated
neutralizer. The acceptance criterion for this study control is growth within 1 logsq of the numbers control.

If swarming is 8 concern, duplicate 0.1 mL aliquats will be plated. In this cass, sufficient organism will be added
to the vessels to target approximately 1000 CFU per mL of neutralized malerial.

PROCEDURE FQOR IDENTIFICATION OF THE TEST SYSTEM

ATS Labs maintains Standard Operating Procedures (SOPs) relative to efficacy testing studies. Efficacy testing
is performed in strict adherence to these SOPs which have been constructed 1o cover all aspects of the work
including, but not fimited {o, receipt, log-in, and tracking of biological reagents including test.organism strains for
purposes of identification, receipt and use of chemical reagents. These procedures are designed to documant
each step of efficacy testing studies. Appropriate references to medium, batch number, etc. are documented in
the raw data collected during the course of each study.

Additionally, each efficacy test Is assigned a unique Project Number when the protocal for tha study is initiated by
the Study Director. This number Is used for identification of the test subcultures, etc. during the course of the
test. Test subcultures are also labeled with reference to the test organism, experimental start dats, and test
product. Microscopic and/or macroscoplc evaluations of positive subcuitures are performed.in order to confirm
the identity of the test organism. These measures are designed to document the Identity of the test system,

METHOD FOR CONTROL OF BIAS: NA
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STUDY ACCEPTANCE CRITERIA

Test Substance Perfonmawia triteria
The U.S EPA efficacy daia requirements state that an effective lalindry sanitizer reduces the bacteria on the
fabric carrier and the wash water by at least 99.9% over the corresponding population controf.

Control Acceptance Criteria
The study controls must perform according to the criteria detailed in the study controls description section. If any
of the control acceptance criteria are not met, the test may be repeated under the current-protocol.

REPORT

The report will include, but not be limited to, identification of the sample, date received, initiation and completion
dates, identification of the bacterial strains used, description of media and reagents, description of the methods
employed, tabulated results and conclusion as it refates to the purpose of the test, and all other items required by
40 CFR Part 160.185.

BROTOCQL CHANGES

If it becomes necessary {0 make changes in the approved protocol, the revision and reasons for changes will be
documented, reported to the Sponsor and will become a part of the permanent file for that study. Similarly, the
Sponsor will be notified as soon as possible whenever an event occurs that may have an effect on the validity of
the study.

Standard operating procedures used in this study will be the correct effective revision al the time of the work. Any
minor changes to SOPs {for this study) or methods used wlill be documented in the raw data and approved by the
Study Director.

JEST SUBSTANCE RETENTION
It is the responsibility of the Sponsor to retain a sample of the test substance. All unused test substance will

‘ be discarded following study completion unless otherwise Indicated by Sponsor.

RECORD RETENTION.
Study Specific Documents

All of the original raw data developed exclusively for this study shall be archived at ATS Labs. These original data
include, but are not limited to, the following:

1. All handwritten raw data for control and test substances including, but not limited o notebooks, data

forms and calculations.

2. Any protocol amendments/deviation notifications.

3. All measured data used in formulating the final report.

4. Memoranda, specifications, and other study specific correspondence relating to interpretation and
evaluation of data, other than those documents contained in the final study report.
Original signed protocol.
Certified copy of final study report.
Study-specific SOP deviations made during the study.

No;
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Facility Specific Documents

The following records shall also be archived at ATS Labs. These documents include, but are not limited 1o, the
following:

SOPs which pertain to the study conducted.

Non study-specific SOP deviations made during the course of this study which may affect the results
obtained during thls study.

Methods which were used or referenced in the study congucted.

QA reports for each QA inspection with comments.

Facility Records: Temperature Logs (ambient, incubator, etc.}, Instrument Logs, Calibration and
Maintenance Records. .

8. Current curriculum vitae, training records, and job descriptions for all personnel involved in the study,

N -

s w

1. U.S. Environmental Protection Agency, Office of Chemical Safety and Pollution Prevention, Product
Performance Test Guidelines, OCSPP 810.2000; General Considerations for Public Health Uses of
Antimicrobial Agents, March 12, 2012,

2. U.S. Environmental Protection Agency, Office of Chemical Safety and Pollution Prevention, Prodyct
Performance Test Guidelines, OCSPP 810.2400: Disinfectants and Sanitizers for Use on_ Fabrics and’
Textites- Efficacy Data Recommendations, May 30, 2012. '

3. Peirocci, AN. and Clarke, P., "Proposed Test Methad for Antimicrobial Laundry Additives:, Journal of the’
AQAC, Vol. 52 No. 4, 1968, pp 836-842. .

4. *“Bacteriostatlc Activity of Laundry Additive Dislnfectants”, AOAC Officlal Methods of Analysls, 18" edition,
Section 6.3.07, 2005, Chapter 6. .

5. “Standard; Test Method for Evaluation of Laundry Sanitizers and Disinfeclants”, A@LM_S_!:M, 2008
Volume 11.05, Designation E2274-09 o .

6. “Standard Test Method for Evaluation of Laundry Sanitizers and Disinfectants for Use In High Efficlency
Washing Operations", ASTM Standards, 2008 Volume 11.05, Deslgnation E2406 — 09.
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DATA.ANALYSIS.

Calculations

Initial Suspension Control  CFU/mlL= av'e_z_rg_gsnum:: erofieclonies)

“(volume platedy

Number of Organisms Surviving: Carrier

CPUlcrter = favern e of ool o s ool o
(number of carriers tested)

The carrier population will be calculated and reported using data from the most apprepriate dilution(s).

Number of Organisms Surviving: Wash Water

CFUImML = (perageinuribist of colorias/pfate ort
vergeumber of, A vy

The wash water population wifl be calculated and reported using data from the most approprlate dilution(s).

Geometric Mean of Number of Organisms Surviving: Carrier

. Where: X equals CFU/carrier

N equals number of test or control carriers

Percent Reduction
% reduction = [(a-b)/a] x 100

where:
a = geometric mean of the number of organisms surviving on the inoculated control carriers or CFU/mL in the

contral wash water.
b = geometric mean of the number of organisms surviving on the test carriers or CFU/mL in the test wash

waler;

Statistical Analysis:
None used.

xiyomiviunginformation -
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STUDY INFORMATION
«fAll sectionsmwst be completed prior to submitting protocol)

\3GASOTIGM ;|

*Go DAY’ SAmPLE
Proovcen DEC, 15, 00%

Product Descriptloﬁ: - | 5 GLO 0N Fg& A5, %003
{1 Quaternary ammonia O Peracetic acid 6o 0435 01L® '
Q3 lodophor 01 Peroxide
& Sodium hypochlorite oM e e o e

Test Substance Active Concentration (upon submission to ATS:Labis): GOl

Neutralization/Subculture Broth:

Sponsor‘s xpense prior to testing to determine the most appropriate
neutralizer. (See Fee Schedule).

Storage Conditions
X Room Temperature

O 2-8°C
O Other_ _
Hazards
00 None known: Use Standard Precautions
Xl Material Safety Data Sheet Aﬁached for each product
00 As Follows: . i o
Product Preparatlon : i %f;) g‘iﬁf ZL
O  No dilution required, Use as received (RTU) !
1 *Dilution(s) to be tested: 1
1 and 1/4.cup per.16.qalions. . defined as _L.. /'1 LoPs. v 16 Gruons

(example: 1 oz/gallon) ‘k‘f(amount of test substance}  (amount of diluent)
G Delonized Water (Filter or Autaclave Sterilized)

Tap Water (Filter or Autoclave Sterilized)
0 AOAC Synthetic Hard Water: PPM

Q Other
*Note: An equivalent dilution ma y be made unless Gtherwise requested by the Sponsor

Test Substance-to-Fabric Ratio (wiw): m l

intended Application: | Household (I Commerclal O High Efficiency
2

Test Qrganism(s): ¥ Pseudomonas aeruginosa (ATCC 1

Number of Carriers: per batch
20 o (33%)
Exposure Time: \O Minutes Exposure Temperature; 0 °C

Organic Soil Load:
)(Mummum 5% Organic Soll. Load (Fetal Ravine Serum)
& No- Organ(c Soil L.oad Requured
Q Other .

’K pait «( T Sublary npmne Pl emvarl onv 1-32113 gnual 2113
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TEST SUBSTANCE SHIPMENT STATUS

O Has been used in-oneor inore previous studies at ATS Labs .
0 Has been shipped to ATS Labs (but has not been used in a previous study).
Date shipped to ATS Labs;_ Sent via overnight delivery? U Yes O No

4 Will be shipped to ATS Labs. s
Date of expected recelpt at ATS Labs:_Y Ef5 013

Q0  Sender (if other than Sponsor):.

GOMPUANCE
Study to be performed under EPA Good Laboratory Practice regulations (40 CFR Part 160) and in accordance to
standard operating procedures.
™ Yes
A No (Non-GLP Study)

PROTOCOL MODIFICATIONS

Q Approved without modification
&) Approved wuth modlt' catlon N
Priorto: )

far e m testmq

) PROTOCOL ATTACHMENTS.
Supplemental Informatlon Form Attached - O Yes & No

APPROVAL SIGNATURES,

SPONSOR:
NAME: Mr. Justin Lowe TITLE: . Reqional QA Manager

SIGNATURE:___ éuﬁa

PHONE:___(853) 551 - 3006 R e e e EMAIL lowe@kikcorp.com

For confidentiality purposes, study information will be released only to the sponsor/representative signing the
protocol (above) unless other individuals are spscifically authonzed in writing (o receive study information.

Other individuals authorized to receive information regarding this study: (1 See Attached
Castiva Geigbin —  Coeweew B.DaTa-AC Com .

ATS LABS:

Jitt Rv‘@%

NAME: L
Study Director {'
SIGNATURE:, e Lot M LWJL . DATE.__. Z(LI .(3
Stu dy Dlrecl o’r
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